Mechanism of collagen activation in human platelets.
The mechanism of collagen-induced human platelet activation was examined using Ca2+, Na+, and the pH-sensitive fluorescent dyes calcium green/fura red, sodium-binding benzofuran isophthalate, and 2',7'-bis(2-carboxyethyl)-5(6)-carboxyfluorescein. Administration of a moderate dose of collagen (10 microg/ml) to human platelets resulted in an increase in [Ca2+](i) and platelet aggregation. The majority of this increase in [Ca2+](i) resulted from the influx of calcium from the extracellular milieu via the Na+/Ca2+ exchanger (NCX) functioning in the reverse mode and was reduced in a dose-dependent manner by the NCX inhibitors 5-(4-chlorobenzyl)-2',4'-dimethylbenzamil (KD(50) = 4.7 +/- 1.1 microm) and KB-R7943 (KD(50) = 35.1 +/- 4.8 microm). Collagen-induced platelet aggregation was dependent on an increase in [Ca2+](i) and could be inhibited by chelation of intra- and extracellular calcium through the administration of 1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid tetrakis(acetoxymethyl ester) (BAPTA-AM) and EGTA, respectively, or via the administration of BAPTA-AM to platelets suspended in no-Na+/HEPES buffer. Collagen induced an increase in [Ca2+](i) (23.2 +/- 7.6 mm) via the actions of thromboxane A(2) and, to a lesser extent, of the Na+/H+ exchanger. This study demonstrates that the collagen-induced increase in [Ca2+](i) is dependent on the concentration of Na+ in the extracellular milieu, indicating that the collagen-induced increase in [Ca2+](i) causes the reversal of the NCX, ultimately resulting in an increase in [Ca2+](i) and platelet aggregation.